The aim of this study was to investigate factors affecting the sex lives of middle-aged women, and whether surgical menopause affects sexual function differently from natural menopause, by comparing effects on sexual performance of women with similar demographic features.
Background
Menopause is an important period affecting women's lives due to physical, endocrinological, and psychological changes. Different symptoms and diseases may develop depending on a woman's genetic disposition, lifestyle, socio-cultural environment, medical or surgical history, and healthcare during this period [1] . The type of menopause -natural or surgical -also seems to affect some menopausal symptoms, especially sexual function. Therefore, surgical interventions for benign gynecologic disorders in premenopausal periods remain controversial in terms of possible impact on women's sexuality. In both menopause and perimenopause, women begin to experience some problems in their sexual lives due to endocrinological and physiological changes, including decreases in sex hormones and genitourinary atrophy. In addition, many have examined factors relevant to the initial time, severity, and type of these changes during perimenopause [2] [3] [4] . Demographic and clinical features of women and their partners, such as age, occupation, body mass index, residence, level of education, economic status, and hormone levels, including follicle-stimulating hormone (FSH), estradiol (E 2 ), total testosterone (TT) and dehydroepiandrosterone sulfate (DHEA-S), can have remarkable effects on sexual life.
Sexual well-being is an essential component of woman's healthcare and is important to maintaining an active sex life before planning any surgery, including hysterectomy and bilateral salpingo-oopherectomy. Approximately 75% of all hysterectomies are performed in conjunction with bilateral salpingo-oophorectomy for benign gynecologic diseases [5] [6] [7] . Several studies have investigated the effects of surgical menopause on the sexual life of women and found conflicting results. Some researchers found negative impacts of surgical menopause on sexual functions, while others indicated that it had no effect or even improved sexual life [8] [9] [10] [11] [12] .
Material and Methods
The study included 151 women with surgical menopause (SM), 357 women with natural menopause (NM), and 186 perimenopausal women (PM), who all attended menopause and gynecology clinics of the Department of Obstetrics and Gynecology at Ondokuz Mayis University, Samsun, Turkey between 2007 and 2017. All authors and the study protocol complied with the World Medical Association Declaration of Helsinki regarding ethical issues and principles in research involving human subjects. Local ethics committee (Ondokuz Mayis University Clinical Research Ethics Commıttee) approval was obtained for the study (OMU-KAEK 2013/298) and written informed consent was obtained from the subjects who participated.
Menopausal participants were between 49 and 62 years of age and had been postmenopausal for at least 1 year. The women with SM had undergone a total abdominal hysterectomy and bilateral salpingo-oophorectomy for benign gynecologic diseases such as uterine fibroids, ovarian masses, and resistant abnormal uterine bleeding. The women with NM had intact uteruses and ovaries. Both groups were similar in socio-cultural factors and economic and individual features, including age, parity, body mass index, education, employment, duration of menopause, medical-surgical history, hormone replacement therapy use, and partner's characteristics.
Perimenopausal women were between 43 and 49 years of age and were similar to the menopausal groups in socio-cultural factors and economic and individual features, including age, parity, body mass index (BMI), education, occupation, medical-surgical history, and partner's characteristics.
Exclusion criteria for the participants were the following: type 1 diabetes mellitus (DM) and medication-dependent type 2 DM, hypertension (HT) except for stage 1 essential HT, cardiovascular disease, chronic obstructive pulmonary disease, neurological or psychiatric diseases, antipsychotic and antidepressant drug use, thyroid dysfunction, morbid obesity, previous surgery within the last year, having a malignant disease, prolapsed pelvic organ or any surgery for prolapsus, any type of incontinence, alcohol or any drug abuse affecting sexual life, and homosexuality.
Exclusion criteria for sexual partners of the participants were the following: type 1 DM and medication-dependent type 2 DM, hypertension (HT) except for stage 1 essential HT, cardiovascular disease, chronic obstructive pulmonary disease, neurological or psychiatric diseases, antipsychotic and antidepressant drug use, thyroid dysfunction, morbid obesity, previous surgery within 2 years, previous surgery for any prostate disease, symptomatic benign prostate hypertrophy, and any sexual dysfunction such as erectile dysfunction or premature ejaculation.
To compare hormonal changes that can affect sex life, serum the levels of thyroid-stimulating hormone (TSH), prolactin (PRL), follicle-stimulating hormone (FSH), estradiol (E 2 ), total testosterone (TT), and dehydroepiandrosterone sulfate (DHEA-S) were measured at the biochemistry laboratory of Ondokuz Mayis University. Serum TSH, PRL, E 2 , and TT levels were analyzed using a Roche Hitachi Modular E170 (Roche Diagnostic, Mannheim, Germany) autoanalyzer device with the electrochemiluminescence method. DHEA-S level was measured in an Immulite 2000 (Siemens, Flanders, NJ, USA) autoanalyzer device using the electrochemiluminescence method.
The Modified Female Sexual Function Index (FSFI), developed by Rosen et al., was used to compare the sexual performances of the participants [13] . We included coital frequency, excluded coital satisfaction, and used a modified FSFI in a 6-question face-to-face survey with all study groups. The overall test-retest reliability coefficients of the FSFI were high for each individual domain. The 6-question survey of sexual performance parameters is shown in Appendix 1.
Statistical analysis
The Kolmogorov-Smirnov test was used to determine whether the continuous variables were normally distributed, while the Levene test was used to evaluate the homogeneity of variances. Categorical data are displayed as numbers of cases and percentages, and descriptive statistics for continuous variables are expressed as median (25 th -75 th ) percentiles, where applicable.
When the differences were not normally distributed, the data were compared using the Mann-Whitney U test; in other cases, the Kruskal-Wallis test was used for comparisons between more than 2 independent groups. When the p values from the Kruskal-Wallis test statistics were statistically significant, Conover's multiple-comparison test was used to determine which groups differed from which others.
Categorical data were analyzed with Pearson's chi-square test. However, when comparing the categorical variables in the 2×2 contingency tables, the Yates (continuity correction) test was used when 1 or more of the cells had an expected frequency of 5-25, and Fisher's exact test was used when 1 or more of the cells had an expected frequency of 5 or fewer. Furthermore, in the R×C contingency tables, a likelihood ratio test was preferred when 1 or more of the cells had an expected frequency of 5 or fewer.
The best predictor(s) of any component in sexual dysfunction were evaluated with multinomial logistic regression analyses with backward elimination. Any variable with and invariable test p value <0.25 was accepted as a candidate for the multivariable model, along with all variables of known clinical importance. Odds ratios, 95% confidence intervals, and Wald statistic for each independent variable were also calculated.
Data analysis was performed with IBM SPSS Statistics version 17.0 software (IBM Corporation, Armonk, NY, USA). A p value less than 0.05 was considered as statistically significant.
Results
The study included a total of 694 women with similar demographic features. Waist/rip ratio was higher in NM.
The intergroup comparisons of the continuous-categorical demographic and clinical features and hormone levels of the study groups are shown in Table 1 .
Sexual performance parameters, including the frequency of sexual desire, coitus, orgasm, dyspareunia, sexual arousal, and vaginal lubrication were compared between all 3 study groups, and paired comparisons were made between PM and NM, PM and SM, and NM and SM. The scores for the frequency of sexual desire, coitus, and orgasm were significantly higher in the PM group, while the PM group's vaginal lubrication scores were lower than that of the NM and SM groups. In the paired comparison of NM and SM, the scores for the frequency of coitus, orgasm, and vaginal lubrication were significantly higher in the SM group, while the sexual desire frequency score was highest in the NM group ( Table 2) .
The relationship between the demographic and clinical features of the participants and the frequency of sexual desire was evaluated, and increased partner's age and woman's BMI were significantly related to decreased sexual desire, while a high level of education and serum DHEA-S concentration were found to increase the frequency of sexual desire ( Table 3) .
The relationship between the demographic and clinical features of the participants and the coital frequency was evaluated. There was significantly decreased coital frequency in the NM and SM groups, but no statistically significant difference in coital frequency was found between the NM and SM groups. In addition, woman's age, partner's age and parity were found to decrease coital frequency, while a high economic level and high serum TT concentration increase coital frequency (Table 3) .
When the relationship between the demographic and clinical features of the participants and frequency of orgasm was evaluated, increased age of the woman's and a lower level of education were found to significantly decrease the orgasm frequency ( Table 3) .
The association between the demographic and clinical features of the participants and vaginal lubrication was evaluated. There was a statistically significant increase in inadequate vaginal lubrication in women who experienced NM or SM, lived in a city, and had a lower economic level ( Table 3) .
The relationship between the demographic and clinical features of the participants and dyspareunia frequency was evaluated; increased age of marriage, lower education level, living in a village, and being postmenopausal were found to significantly increase the frequency of dyspareunia (Table 3) . When the relationship between the demographic and clinical features of all participants and the frequency of sexual arousal were evaluated, we found a significantly increased frequency of sexual arousal in women who lived in a city and had a higher economic level and lower serum FSH concentration (Table 3 ).
Discussion
Women's sexual performance can be affected by many factors, including age, parity, BMI, marital status, sexual activity, menopausal status, residence, occupation, socio-economic level, education level, previous sexual traumas and genitourinary surgeries, psychological factors, and sexual attitude, which is affected by folklore, religions, and beliefs, and the partner's socio-demographic features such as age, BMI, occupation, and education level [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . In the evaluation of sexual performance, some scoring indexes have been developed with questions regarding sexual parameters such as sexual desire, coitus frequency and satisfaction, sexual arousal, orgasm, vaginal lubrication, and dyspareunia [13] . In the present study, we aimed to determine the demographic and clinical features affecting Previous studies have shown that sexual desire begins to decrease in late perimenopause [15] [16] [17] . A study from China showed that sexual desire was lower in women aged 56-60 than in those aged 45-55, and vaginal dryness and dyspareunia also became more prevalent with age [18] . Therefore, age has been suggested as an important factor of sexual desire in women. In addition, hypoactive sexual desire dysfunction (HSDD) in middle-aged women has been associated with being partnered, consuming alcohol, vaginal dryness, dyspareunia, depressive symptoms, and use of psychotropic medications. However, menopausal status and vasomotor symptoms have not been associated with low sexual desire or HSDD [2] . In line with these studies, we found that increased partner's age and woman's BMI were significantly related to decreased sexual desire, while higher education level and serum DHEA-S concentration were found to increase frequency of sexual desire. In contrast, perimenopausal women were found to have significantly higher sexual desire than those with menopause, and sexual desire was found to be higher in women with natural menopause than in those with surgical menopause.
Coital frequency and satisfaction have also been defined as sexual parameters. In the present study, there was significantly increased coital frequency in the PM group when compared to both menopausal groups, but no statistically significant difference in coital frequency was found between NM and SM. In addition, the woman's age, partner's age, and parity were found to decrease coital frequency, while high economic level and serum TT concentration increased coital frequency. Furthermore, Worsley et al. found that women with more physical jobs had higher coital satisfaction, while a higher family income and being married were related to lower sexual satisfaction. We did not find any significant relationship between income level and coital frequency [19] .
In the present study, increased woman's age and a lower level of education were found to significantly decrease orgasm frequency. In addition, women who experienced PM and SM had higher orgasm frequency than those with NM.
This study found significantly increased frequency of sexual arousal in women who lived in a city and had a higher economic level and lower serum FSH concentration. In contrast, some researchers have suggested that high income level is related to lower sexual satisfaction [19] . Moreover, some studies have suggested that androgens, but not FSH, play an important role in libido and sexual arousal [20] [21] [22] , but other studies have not supported this hypothesis, and instead emphasized physiologic ovarian failure in hormone secretion [23, 24] . We also found increased sexual arousal in perimenopausal women and those with SM, whereas women with NM had lower sexual arousal.
The present study also evaluated another important factor -vaginal lubrication -in all participants, and found statistically significant increases in inadequate vaginal lubrication in women who experienced NM or SM, lived in a city, and had a lower economic level. Dyspareunia was also assessed in this study, and was found to increase in frequency with increased marriage age, lower education level, living in a village, and being postmenopausal. Supporting our data, other studies have found that vaginal dryness and dyspareunia are present in 30-50% of menopausal women due to decreases in serum estradiol and androgen levels, which causes diminished vaginal blood flow and results in vaginal atrophy and lack of lubrication [21, [25] [26] [27] [28] .
Apart from the demographic and clinical features affecting the sexual performance of women, the type of menopause -SM or NM -has been another point of interest in this topic. In the present study, sexual performance parameters, including the frequency of sexual desire, coitus, orgasm, dyspareunia, sexual arousal, and vaginal lubrication, were compared among the 3 study groups; in addition, paired comparisons were conducted between NM and SM. The scores for the frequency of sexual desire, coitus, and orgasm were significantly higher in the PM group, while the vaginal lubrication score was lower in this group than in the NM and SM groups. In the paired comparisons of NM and SM, the scores for the frequency of coitus, orgasm, and vaginal lubrication were significantly higher in the SM group, while the sexual desire frequency score was higher in the NM group. However, the effect of hysterectomies and bilateral salpingo-oophorectomies on the sexual function of women has been a point of contention. Some studies have reported a positive effect of SM on psychological and sexual well-being and sexual performance [10, [29] [30] [31] [32] . Conversely, Kokcu et al. found that vaginal dryness increased in women with SM, but that SM did not have a more negative effect on female sexual performance than did NM [33] .
In contrast to the studies supporting the positive effect of SM on the quality of women's sex lives, several studies reported opposite results on this topic and suggested that the possible determinants of sex life quality include changes in anatomic structures (pelvic organs and supportive tissues), including nerve supplies, decreases in frequency of coitus due to some psychological problems after surgery, and marked decreases in hormone levels (especially estradiol and testosterone) [5, 6, 34, 35] . Moreover, studies have found impaired sexual life (diminished sexual pleasure, desire, libido and vaginal lubrication) in women with SM when compared to those with NM [9, 34, 36, 37] . Further, Bhattacharya et al. suggested that health-related quality of life was worse after SM than in NM [10] . Using the Golombok-Rust Inventory of Sexual Satisfaction, Topatan et al. reported a positive relationship between menopausal symptom intensity and sexual dysfunction, especially in women with SM [38] . In contrast to these studies, Leiblum et al. suggested that SM from age 50 to 70 had no significant negative effect when compared to NM, but did have a significant negative effect from age 20 to 49 [39] . The effect of SM on sexual life is also important for women who plan to undergo a risk-reducing salpingo-oophorectomy. On this topic, Tucker et al. and Vermeulen et al. found that premenopausal women undergoing risk-reducing salpingooophorectomy had higher sexual distress and more dissatisfaction with their sex lives [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] .
It has long been suggested that age-based changes in serum estradiol, TSH, PRL, DHEA-S, and TT levels, as well as menopausal status, impact the sexual performance of women [41] . A small decline in TT level has been reported in NM, while in SM, TT significantly decreased [25] . Some studies have suggested that androgens play an important role in libido and sexual arousal [20] [21] [22] . Supporting these studies, we found that higher serum DHEA-S concentrations increase the frequency of sexual desire, and higher serum TT concentrations increase coital frequency, but lower serum FSH concentrations increase the frequency of sexual arousal. However, some investigations have not supported this hypothesis, and emphasized physiologic ovarian failure in hormone secretion [23, 24] .
Conclusions
In conclusion, various demographic and clinical factors and the type of menopause can affect the sexual performance of women. Our study approached this topic in an extended manner and investigated the relationships between several factors and sexual function. Age, BMI, level of education, postmenopausal status, parity, economic level, residence, marriage age, partner's age, serum DHEA-S, TT, and FSH levels were found to have statistically significant effects on the sexual performance of women. SM was found to not affect female sexual performance more than NM (except for sexual desire).
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